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INFO # 1

The NEW ENGLAND JOURNAL of MEDICINE

. SPECIAL ARTICLE

A|V0r|ig skade: A National Evaluation of the Effect
of Trauma-Center Care on Mortality

Ellen ). MacKenzie, Ph.D., Frederick P. Rivara, M.D., M.P.H.,
Gregory J. Jurkovich, M.D., Avery B. Nathens, M.D., Ph.D.,
Katherine P. Frey, M.P.H., Brian L. Egleston, M.P.P., David S. Salkever, Ph.D.,
and Daniel O. Scharfstein, Sc.D.

Omsorg pa traumesenter reduserer dgdsrisiko med 25%
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INFO # 2

Traumeteam:

J Wolters Kluwer | Lippincott The Journal of
: Williams & Wilkins

Injury, Infection and Critical Care

An Evaluation of Patient Outcomes Comparing Trauma Team Activated Versus Trauma Team not
Activated Using TRISS Analysis

Bedre utfall for pasienter med tilgang til traumeteam
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INFO # 3

Overtriage:

CARDIOLOGY/ORIGINAL RESEARCH

The Impact of Trauma Activations on the Care of Emergency
Department Patients With Potential Acute Coronary Syndromes

Aktivert traumeteam + potensielt akutt koronart syndrom
er assosiert med darligere utfall for hjertepasientene
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\ongSTIETELSEN LJ’{' ﬁ,'f;i';‘;?titssykehus Fishman PE et al, Ann Emerg Med, 2006; 48: 347-53




INFO # 4

Undertriage:
Scandinavian Journal of Trauma, )
Resuscitation and Emergency Medicine BioMed Centra

Original research

Precision of field triage in patients brought to a trauma centre after
introducing trauma team activation guidelines

Marius Rehn*1.2, Torsten Eken3, Andreas Jorstad Kriiger!.4,

Petter Andreas Steen2.5, Nils Oddvar Skagal ¢ and Hans Morten Lossius!

Undertriage er assosiert med darligere utfall for
traumepasientene
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Rehn M et al, Scand J Trauma Resusc Emerg Med,
2009; 17:pp 1
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Norden: Triage presisjon

.2, ST.OLAVS HOSPITAL

L UNIVERSITETSSYKEHUSET | TRONDHEIM

Uleberg O et al, Acta Anaesthesiol Scand, 2007; 51: 1178-83

UNIVERSITETSSYKEHUSET NORD-NORGE
: DAVVI-NORGGA UNIVERSITEHTABUOHCCEVIESSU

Kruger AJ et al, Tidsskr Nor Laegeforen, 2006; 126: 1335-37
Dehli T et al, Abstract NKF Hgstmgte, 2009

TTA protocol
(2001 — 2007)

universitetssykehus All patients
Lossius HM et al, Eur J Surg, 2000; 166: 760-4 Rehn M et al, Scand § C ed, 2009; 17: 1
L]
Aarhus University Hospital

17

Kann SH, et al, Acta Anaesthesiol Scand, 2007; 51: 1172-77

Regionshospitalet Viborg Overtriag®
55-85%

Cléinmesen ML et al, Ugeskr Laeger, 2006; 168: 2916-20
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Triage kriterier

Original research \ ‘
Differences in trahma a\ntion criteria among
Norwegian hospitals\\ \\\

Kristin T Larsen! 4 Oddvar Uleberg2 = anM(

1 Faculty of Medicine, Norwegian University of Scienc*nd echiholof ndﬁ Norway

2  Department of Anaesthesia and Emergency Medicine, 9g0lav @ Hospit %ﬁondheim, Norway

3 Institute for Circulation and Medical Imaging, Faculty of %:ine, N o gt iver ivf Science and Technology,
Trondheim, Norway \ \

N N

P author email 2 corresponding author email \

5/1757-7241-18-21

Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 201}%2

N

Larsen KT et al, Scand J Trauma, Resusc

-{’99'-' i (e Emerg Med, 2010; 18: 21
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US:

Nasjonal
standard

for
prehospital
traumetriage
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MMWR

Morbidity and Mortality Weekly lioport

www.cdc.gov/mmwr

Recommendatlons and Reports January 23, 2009 / Vol. 58 / No. RR-1

Guidelines for Field Triage of Injured Patients

Recommendations of the National Expert Panel
on Field Triage

Sasser SM et al, MMWR, 2009; 58: 1-35




FIELD TRIAGE DECISION SCHEME:
THE NATIONAL TRAUMA TRIAGE PROTOCOL
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Fysiologi: Traumesystem

Rogaland Trauma
System Study

Infermasjonsheay 1 Vir 2009

Obligatorisk felt—-RTS

Endringer | traumesystemet ved SUS
Tirsday 3 Februar 2009 Kiokia SO0
Mwhpnﬂnlmu-:h@egm

.”m:rmm o - bistngesier radiograder

hﬁv—r ‘anmmm‘mn . . . .

e Nye kriterier for aktivering
Traumetenss:

e ke o aktivering av raumetesm Bt a g av traumeteam

1 8t age ) Vil opptyhte fysisloginke o sylephiers

asaromiske kritarior stiose of (Ul rausoteamn. Reogakand Traums

mmMMMWM- System Study

& rllor k ditet (ratrs
) motes av et begy w Hvis En studie som apker &

dectmot to eler Noro skademelaniks - eler karsieggo tvordan

omectikditetskricerier er oppfytt varshes hidlt tram. Vod inaliteten

Debiow bus Set Degronsede o rask opppraderes tl

o Al toars. plvirkes av
systemendringene.

Bedre dokementasion av vitalverdier Sudien

st At i cgert To-delt traumeteam
tramaiologlsk

'I'huuimn[tm Imma«umttux Aens oy .
forskningsgrigps |
Munhd(ﬁhvmﬂmhh} SQuieisen Norsk
reaplresjossfirekvens oy systolak hlodtrykk. Loambuasse
Ambrlansegumalroe er revidert stik st de tirestelegger 2009
htmb‘o'nomat mm Deste whcrer objektay
ogh 1 tSlegy wiier
sia o kvalitet.
TS Dk riagieder, Mares Rebn
T port. Tmrzartadp@reiace .
TS tedhrmagaurvarty U Lapen Fevaag
1ot Tt mnastod pen e fwr

{F Akershus Kvalitet

STIFTELSEN universitetssykehus

NORSK LUFTAMBULANSE

16

Tid




Fysiologi: Traumesystem

Regionalisert
traumeomsorg

Nye kriterier for aktivering
av traumeteam
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Fysiologi: Katastrofetriage
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Rehn M et al, BMC Emerg
Med, 10; pp 17: 2010
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Fysiologi vs. Anatomi

Fysiologi:

Feltvennlig

Rask

Reproduserbare Eller

Enkle

Dynamiske .

Maleenheter Anatomi:
Tidkrevende
Avkledning
Kompetansekrevende

== Statiske

. ... I [ universitetssykehus Mindre standardisert rapportering



Fysiologi' Utfordring # 1




Fysiologi: Utfordring # 1

-Parametre :

-------d

A'I"husn'ﬁi'ﬁlasgnwinma Scale Score < 14 Accurately
Predicts the Need for Full Trauma Team Activation and
Patient Hospitalization after Motor Vehicle Collisions

Rural Trauma

Yang Van Heng, and Mudhafar Murad, MD

Hans Husum, MD, Mads Gilbert, MD, PhD, Torben Wisborg, MD,

“esnlra'n” nate as a Prehusn“al 'I'"age 'I'n1 iiiffc”‘é?ﬁﬁﬂf ::é) ;:C%Jciﬁe; ;{ﬁ:;‘ea);ryug Mfac_s John D. Berne, MD, Van L. Vallina, MD, FACS,

Improving the Glasgow Coma Scale Score: Motor Score

Alone Is a Better Predictor

C. Healey, MD, Turner M. Osler, MD, Frederick B. Rogers, MD, Mark A. Healey, MD, Laurent G. Glance, MD,
Rascicle D Koo MS Scavan R Shackford, MD, and J. Wayne Meredith, MD

Prehospital Hypotension is a Predictor of the Need For an
Emergent, Therapeutic Operation in Trauma Patients
With Normal Systolic Blood Pressure in the

Emergency Department

Ari M. Lipsky, MD, Marianne Gausche-Hill, MD, Philip L}
Patricia B. Eckhardt, RN, H. Gill Cryer, MD, PhD, Chrisf
Frederic S. Bongard, MD, and Roger J. Lewis, MD, PhD

Heart Rate Variability and Its Association with Mortality in
Prehospital Trauma Patients

William H. Cooke, PhD, Jose Salinas, PhD, Victor A. Convertino, PhD, David A. Ludwig, PhD,
Denise Hinds, RN, James H. Duke, MD, Fredrick A. Moore, MD, and John B. Holcomb, MD
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Fysiologi: Utfordring # 2

| Aldersjustering |

h------------------------

Table 8. Children's Comu Scale (OCS) modified from CGlasgow
Coma Scale (GCS) by Hahn et al. [12]

Eye opening
4 PpoBtancous
1 reaction Lo spocch
2 reaction o pain
I oo rosponse

100-150 am

No respiratory distress
. Unlabored respirations
. Skin color normal

Bost motor response

6 spontuncous (obeys verbal command)

S locakres pain

4 withdraws in response (o pain

1 aboormal flexion in response 10 pain (decorticale posture)

2 abaormal exteasion in response 10 pain (docerebeate posture)

. Absence of tachypnea

ptable dynamics:

. Strong peripheral pulse or pulse
i.>180 (0-6 months)

1 00 response ii. >160 (7-24 months)
Bost verbal response ML =190,(5-3 year)
S— iv.>110 (6-12 years)

(GCS subscore) (CCS subscore) 3 Capil]ary refill <2 seconds
Omnesled s Saniles, oricuted 1o sound, . Systolic blood pressure >80 mm Hg
Wows objects 1
SOROIS ORJCEth JNctRcts . No altered mental status
Confused, dnvordered . Crying Intevacis :
Comsolable Inappropriate | W, R dry skin . g
No significant ongoing bleeding
Lnappropeiste words 3 Inconsmiently Moaning S
comsplable lead injury
Incomprebensibde sounds 2 lnconsolable Irnitable, - Loss of con_scwusness ‘<5 r'mnutcs
restless . No change in neurologic signs
No response | No respanse No respomse |- GCS =10

Simpson DA et al, Child's Nerv Syst, 7; 183-190: 1991

{F - Akershus
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Chen LI et al, Ped Emerg Care, 20; 421-25: 2004

Rehn M et al, BMC Emerg Med, 10; pp 17: 2010




Fysiologi: Utfordring # 3

ikomorbiditet :

L-------------------l

Old Age as a Criterion for Trauma Team Activation

Demetrios Dememades MD, Jack Sava, MD, Kathleen Alo, RN E. Newton, MD, George C. Velmahos, MD,
Jameg 4 4 Bel g yan A

ORIGINAL ARTICLE

Undertriage of Elderly Trauma Patients
to State-Designated Trauma Centers

David C. Chang, PhD, MPH, MBA; Robert R. Bass, MD; Edward E. Cornwell, MD; Ellen J. MacKenzie, PhD

The North Pacific Surgical Association

The impact of advanced age on trauma triage decisions
and outcomes: A statewide analysis

Ryan Lehmann, D.0.>*, Alec Beekley, M.D.%, Linda Casey, R.N.?, Ali Salim, M.D.?,
Matthew Martin, M.D.?

i*F o Akershus
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Fysmlogl Utfordrlng # 4

Blodvolum

Prehospitaltid
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Blodvolum
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Fysiologi: Utfordring # 5

 Testegenskaper |

Sensitivitet Spesifisitet

Problem: Negativt korrelert

1.0 1.0 1.0
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Fysiologi: Utfordring # 5

 Testegenskaper |

Hay spesifisitet, men lav sensitivitet

Norcross ED et al, J Am Coll Surg, 1995;
181: 539-44

e [ Universitetssykehus | Wuerz R et al, Air Med J, 1996; 15: 168-70
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Fysiologi: Utfordring # 6
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Fysiologi: Utfordring # 6
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Fysiologi: Utfordring # 7

iKriterier |
]
GCS R —
Resp frekvens '
Systolisk bloditrykk i Prognostiske
Puls imodeller
Sa0?2 ] | =

Revised Trauma Score
Prehospital Index
CRAMS
J Akershus PSS

r universitetssykehus MGAP
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Fysiologi: Kriterier

Fullt traumeteam
Fullt traumeteam skal aktiveres ved:

1 Fysiologiske kriterier
Mistanke om alvorlig traume og
1.1 RTS=11
GCS <14
Respirasjonsfrekvens < 9
Respirasjonsfrekvens = 25
SpO2 < 90 %
Intubert / forsekt intubert pas.
Apenbar massiv bladning
Systolisk BT < 80

@~ @ LR
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Fysiologi: Kriterier |

1.Fysiologiske
krit.

Traumesenter/
Stort traumeteam

1.1 RE<9

1.2 RF > 25

1.3 Sp0O: <90%

1.4 Syst BT < 90
5 o<1 OATS

1.6 Apenbart massiv

bladning O Oslo
1.7 Intubert/forsakt ﬂ; 'I' universitetssykehus

intubert
1.8 Fysiologi ikke worss TELSEN | - Akershus
undersakt r-unlver5|tetssykehus
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Fysiologi: Kriterier |

FRapid or show, unspeacitiad [
| . . - a—]
5] 2 4 G X\

Mumber of hospitzi®

Ny

O Regicnel hospitals ™ Central hospitals @ Local hospitals

Figure 4 Distribution of values for ventilation rate (per min) used as a oritedon for trauma team activation.

{* Larsen KT et al, Scand J Trauma, Resusc
= o Akershus Emerg Med, 2010; 18: 21
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Fysiologi: |
Prognostiske modeller i

Review

Prognostic models for the early care of trauma patients: a
systematic review

Marius Rehn B4, Pablo Perel 24, Karen Blackhall 2 and Hans Morten Lossius

Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine 2011, 19:17 doi:10.1186/1757-7241-16-17
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I IDENTIFICATION

I
|
I Records identified through Additional records identified
I MEDLINE databaze search through reference lists of selected I
| 4880 papers 59 |
I I
l \ / l
I I
=== sgged Records excluded
|
—
I SCREENING ¢ 4796 I
| b |
| I
I Full-text studies assessed Full-text studies excluded,
| ELIGIBILITY for eligibility — with reasons I
I 143 129 I
| |
| | |
| |
Studies included in
| INCLUDED 4 luded
g ilake 2505
| 14
I

<L

‘. em':gl:ti bt Rehn M et al, Scand J Trauma, Resusc
Y Emerg Med, 19; 17: 2011
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A Revision of the Trauma Score

HOWARD R. CHAMPION, F.R.C.S., F.A.C.S., WILLIAM J. SACCO, Pu.D.,, WAYNE S. COPES, PH.D.,
- . FLANAGAN, M.S.

-y

Prehospital Index: A Scoring System
for Field Triage of Trauma Victims

Respiratory Rate as a PrehosnitalIriana Taol in I

H"rm Tra“ma Mechanism, Glasgow Coma Scale, Age, and Arterial Pressure

(MGAP): A new simple prehospital triage score to predict
Hans Husum, MD, Mads Gilbert, MD, PhD, Torben fity i 3 ”
T T T mortality in trauma patients

Danielle Sartorius, MD; Yannick Le Manach, MD; Jean-Stéphane David, MD, PhD; Elisabeth Rancurel, MD

Nadia Smail, MD; Michel Thicoipé, MD; Eric Wiel, MD, PhD; Agnés Ricard-Hibon, MD, PhD;
ca el Frédéric Berthier, MD; Pierre-Yves Gueugniaud, MD, PhD; Bruno Riou, MD, PhD

of Trauma Victims -

i*; B (e Rehn M et al, Scand J Trauma, Resusc
STIFTELSEN r universitetssykehus Emerg Med, 19; 17: 2011
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CRAMS PHI T-RTS PSS MGAP
Circulation SBP SBP SBP SBP
normal CR and SBP>100 2 >100 0 >89 4 >90 4 >120 5
delayed CR or SBP 85-100 1 86-100 1 76-89 3 70-90 3 60-120 3
no CR or SBP<85 0 75-85 2 50-75 2 50-69 2 <60 0
Respiration 0-74 5 1-49 1 <50 1 MOI
normal 2 Pulse no pulse 0 no pulse 0 Blunt 4
abnormal 1 2120 3 Respiration (RR) Respiration (RR) Age
absent 0 51-119 0 10-29 4 10-24 4 >60 5
Abdomen/thorax <50 5 >29 3 25-35 3 Consciousness
nontender 2 Respiration 6-9 2 >35 2 GCS "
tender 1 normal 0 1-5 1 1-9 1
rigid/flail chest 0 labored/shallow 3 0 0 0 0
Motor RR<10/needs intubation 5 GCS Consciousness
normal 2 Consciousness 13-15 4 normal 4
resonse to pain 1 normal 0 9-12 3 confused 3
no response 0 confused 3 6-8 2 | responds to sound 2
Speech no intelligible words 5 4-5 1 respons to pain 1
normal 2 3 0 no response 0
confused 1
no intelligible words 0
Score range
0-10 | 0-20 | 0-12 | 0-12 | 3-29

Note: CRAMS: Circulation, Respiration, Abdomen, Motor, Speech; PHI: Pre-Hospital Index; T-RTS: Triage-Revised Trauma Score; PSS:
Physiologic Severity Score; MGAP: Mechanism, Glasgow Coma Scale, Age, and Arterial Pressure; CR:Capillary Refill; SBP: Systolic
Blood Pressure; GCS: Glasgow Consciousness Scale; MOI=Mechanism of Injury; RR=Respiratory Rate; *) GCS value
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Model

Denvation

study Study {No.pts; Country) Main outcome Parfarmanca

(No. pis:

Country)

CRAMS Gormican-82+< (500 pts Survival or CRAMS<9: Sans=92%;
USA) emergency surgery Spec=NA
Baxt-89 (2 434 pts; USA)  Survival ROC-curves presanted
AUC=NA ~ -
\ Emerman-82 (1 027 pts; Survival CRAMS<9. Seng=100%,

USA)* Spec=83%

\ PHI Koehler-86=(465 pis; Survival or PHI>3=Sens=NA,;

I USA) Bmergency surgery SpeceNA
. \ Koehler-36 (338 pls, Survival or PHI>3: Seng=04 4%,

| Bmergency surgery Spec=04,6%

m (2 434 pts; USA)  Survival ROC-curves praganted
S AUC=NA
arman-52 (1 027 pts; vival PHi>3: Sans=100%
. Spec=88%

Survival PHI>3: Sens=88%;

Spec=54%

HH;:A 1%;
Spec=88%

AUC=066 *

i55»15

Survival

T-RTS<12: Sens=100%,;
Spec=88%
RTS<12: Sens=76%,

\ SA'I
Rgoroa-96 (395
M)

Al-Salamah-04 h Survival =0, ’
Canada) .

Ahmad-04 {30 pts: Surnva Mortali R
Pakistan) \T.RTS 8-10=1% .
RTS 1, =8 3%

WMoare-06 (22 388 pis;  Survival Auc—$

Canada) s

Sartonus-10 {1 003 pts, Survival AUC=0,386

France) \

PSS Husum-03=(717 pis. Irag  Survival AUC»093

and Camboda) \ l
MGAFP Sartorius-10={1 360 pts;  Survival AUC=0.90

France)

Sartonus-10 {1 003 pts; Survival AUC=091

Franca)
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ionale to include predictors discussed?
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ely managed?
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11. Clearly explained howplo es :

s Ao 4
12. Were measures of accurd®prepord? ]

@

13. Were confidence intervals prcsw’
14. Was the prognostic model internally validat&r?

15. How many studies validated the model ¢

16. Was the clinical credibility of the prognostic moc
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17. Does the prognostic model improve clinical Py
outcomes when tested in 2 randomised clinical trial?
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PSS; Husum-03

=

® ® ® ® MGAP; Sartorius-10

Note: ®= Yes (High quality); ®= No (Low quality);

= Unclear
CRAMS: Circulation, Respiration, Abdomen, Motor, Speech; PHI: l’rg

Hospital Index; T-RTS: Triage-Revised Trauma Score; PSS: Phwnolouc
Severity Score: MGAP: Mcchanism, Glasgow Coma Scale, Age, and Arterial

Pressure
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